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GEOGRAPHY

Cleared Farm Land ,n Upper Lake States, 1910-1964
JOHN FRASER HART*

ABSTRACT-A cartographic analysis of fluctuations in cleared farm land acreage in each county of
the Upper Lake slates al each census between 1910 and 1964 is based on standard deviations from
the mean acreage for the county. The smallest relative fluctuations have occurred in counties with
the largest percentages of their area in deared farm land . Peak acreages were attained in most
Michigan counties by the time of World War I, but acreages continued to increase in Wisconsin
and Minnesota until World War II, and even since that time in some western Minnesota counties.

In a recent paper on the loss and abandonment of
cleared farm land in the eastern United States, I noted
that large numbers of counties in three areas-the Upper
Lake States, the "Delta Country," and the Gulf Coastal
Plain - actually gained cleared farm acreage between
1910 and 1959 (Hait, 1968: 421-423) . The acreage of
cleared farm land was determined by subtracting the
acreage of farm woodland from the total acreage of land
in farms ( Hart, I 963: 13). There was reason to suspect
that the reported gain might be somewhat illusory, however, because that paper considered only two census
years, 1910 and 1959. It took no notice of intermediate
changes. Examination of aggregate data for the states of
Minnesota and Wisconsin for each census between 1910
and 1964 tended to confirm this suspicion. The growth
curve in both states rose between 1910 and r 940, and
then declined, but it had not yet dropped to the 1910
level by 1959. By 1964, however, it had done so in Wisconsin, but not in Minnesota (Fig. I). Aggregate data
for states, however, do not reveal geographic patterns
very satisfactorily. An earlier county-by-county and census-by-census analysis of cleared farm land changes in
Kentucky, for example, showed that a relatively simple
pattern of decline in the state concealed remarkably
complex patterns of change, both historical and geographical, at the county level (Hart, 1964).
This paper, therefore, is a cartographic analysis of
fluctuations, at the county level, in the acreage of cleared
farm land in the Upper Lake states, as revealed by quinquennial censuses of agriculture. In addition to the states
of Minnesota and Wisconsin, the study area includes the
two northern tiers of counties in Iowa, many of which
have experienced growth during this period, and all of
Michigan except the heavily urbanized three southern
tiers of counties.
The first requirement of an analysis of geographic
change through time is the selection of a base against
which change can be measured. It would be possible, for
example, to use the earliest year (1910), the most recent
year ( 1964), the year of maximum cleared farm land, or
the minimum year, and each of these has certain advantages and disadvantages. But the patterns of change are
so complex (in some instances, indeed, almost mutually
contradictory) that no single census year provides a best,
or even a better, base than several others. The base
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which eventually was selected for each county was the
mean acreage of cleared farm laod in that county for all
eleven censuses between 1910 and 1964.
The mean acreage of cleared farm land in each county
was divided by the total acreage of land in the county to
standardize for area. The resulting pattern provides no
real surprises (Fig. 2). Cleared farm land accounted for
more than seven-eighths of the prairie counties of southwestern Minnesota and northern Iowa, but less than oneeighth of the boreal forest counties of the north . An overall regional decline from west to east is complicated locally by variations in topography, soil fertility, degree of
urbanization, and other factors.
Index of Departure from Mean

The second requirement of an analysis such as this is
the selection of the value which provides the best index
of the degree to which each county departed from its
mean in each census year. For example, one might use
the absolute difference between the acreage for that year
and the mean acreage for all years, but this tends to emphasize the southern and western counties, where considerable absolute changes may result in only small percentage changes, at the expense of the northern counties,
where small absolute changes may produce fairly large
percentage changes. The opposite effect, of course, is
produced if absolute differences are converted to relative
differences by dividing the absolute difference by the
mean for the county. The compromise index used here is
the standard deviation from the mean, and in the maps
of individual census years each county is classified in
terms of its position either more or less than one standard deviation above or below the county mean.
Standard deviations vary considerably from one county
to another, quite independently of the size of the mean
or the percentage of the county which is cleared farm
land. The standard deviations for individual counties, for
example, range from 2,800 acres in Worth County, Iowa,
( whose mean of 241,700 acres represented 94 per cent
of the county), and 2,900 acres in Cook County, Minnesota, (whose mean of 4,600 acres was only half of one
per cent of the county), to 88,200 acres in Marathon
County, Wisconsin (with a mean of 496,400 acres, or 49
per cent of the county), and 95,400 acres in Polk
County, Minnesota, (whose mean of 1,003,300 acres accounted for 77 per cent of the county). Accordingly, the
coefficient of variation ( the standard deviation expressed
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TABLE 1 - Cleared Farm Land in Minnesota, Wisconsin,
and Thirty-one Eastern States
Millions of Acres
Year

Minnesota

1910
1920
1925
1930
1935
1940
1945
1950
1954
1959
1964

23.8
25.7
25.3
26.2
27.4
29.7
28.9
27.8
27.8
26.8
26.9

The East

Wisconsin

15.7
16.7
16.2
16.2
16.9
18.8
18.1
16.8
16.6
15.7
15.2

346.0
347.6
337.0
333.3
342.3
353.8
349. 1
334.6
321.5
302.2
293 .9

is the suggestion that most of Minnesota, northern Wisconsin, and the two northern tiers of counties in Iowa
had not been fully occupied and settled as late as 1910;
I think this raises some interesting questions as to
whether our definition of the agricultural frontier has
been realistic.
The map for 1920 suggests that much of Minnesota,
northern Iowa, and northern Wisconsin had not been
fully settled even by the time of World War I, for most
of the counties in these areas still had not attained, much
less exceeded, their mean acreages of cleared farm land
in that year ( Fig. 4) . In other words, significant acreages
of land which later were to be used for crops or pasture
Figure 1. Cleared Farm Land, 1910- 1964

as a percentage of the mean) was computed for each
county.
The coefficient of variation in cleared farm land acreage may be considered an index of stability, or the lack
thereof. Apart from big urban centers such as the Twin
Cities and Milwaukee, the boreal forest counties have
experienced the greatest fluctuations and prairie counties
the least, with a broad regional increase in stability
toward the west. As a general rule, the counties with the
largest mean percentages of cleared farm land have had
the smallest fluctuations, whereas the greatest fluctuations
have occurred in the counties with the least cleared farm
land.
Maps showing the degree to which each county departs
from its mean acreage of cleared farm land were prepared for each census year, but the years 1925, 1930,
1935, 1950, 1954, and 1959 were so "normal" that they
need not be considered here. On the maps for other years,
counties have been grouped into four categories: each of
the "very high" counties was more than one standard deviation (+ls) above its mean (X) in that year, and each
of the "very low" counties was more than one standard
deviation below it. The "high" and "low" counties were
within the range of one standard deviation, either above
or below the mean, respectively.
In 19 IO almost all of the very high, and even the high,
counties were in Michigan, southern Wisconsin, and the
Twin Cities area. Virtually all of the counties in northern
and western Minnesota, northern Wisconsin, and northern Iowa were in the very low category that year. (Fig.
3). Even the counties of southeastern Minnesota and
northeastern Iowa were below their mean values. One of
the most interesting implications of this map, I believe,
TABLE 2 - Statistical Indicators of Cleared Farm Land Acreage
in Selected Upper Lake State Counties, 1910-1964
Thousands of Acres

Worth , Iowa
Cook, Minn.
Marathon, Wis.
Polk, Minn.

30

Tota l
Area

256.0
897.9
1,013.8
1,287.7

Mean

<X>
241.7
4.6
496.4
1,003.3

Minnesota

Wisconsin
1910 = 1,00

The

East

80

Years of Normalcy Discarded

County

120

Standard Coefficient
Deviation of Variation
(s)
(V)

2.8
2.9
88 .2
95.4

1.6
63 .1
17.7
9.5

1920

1940

1960

had not yet been acquired and/ or cleared by farmers as
late as 1920. It may be assumed that farmers obtained
some of this land from the government or non-farm owners, but much of it must have been farmer-owned woodland which was subsequently cleared. In either case,
there can be no question that the axe was still an important implement of agriculture in Minnesota as late as
that war. Conversely, by 1920 the frontier days appear
to have ended in the southern peninsula of Michigan,
where a number of counties ranked in the very high category.
Years of Large-Scale Change

The situation of 1940 shows a remarkable change.
Only two counties in the entire study area were below
their mean in 1940, and the majority, especially in the
western states, were in the very high category. An interesting exception was noted in prairie counties of southwestern Minnesota and northern Iowa. These were above
their averages, but by less than one standard deviation.
Much of the explanation lies in the amplitude and stability of agriculture in these counties. Between 1910 and
1964 well over 90 per cent of the total area in most of
these counties was in cleared farm land, leaving precious
little room for expansion.
The general pattern of 1940 was continued in 1945,
when several counties in northern Minnesota and along
the Mississippi River had dropped out of the very high
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Mean Acreage of Cleared Farm Land

Census Year of Maximum
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1<~~:~~ A

1920 ,35 C:==J
87.5

75.0

40.0

12.5

11

19.::)

CJ

19..\ 5

1111111111

category, but a large block in southwestern Minnesota
had risen into it. Counties in this category were sprinkled
liberally across Minnesota, Wisconsin, and northern
Iowa. As in 1940, the only counties below their mean
were in Michigan, where half a dozen more counties had
fallen into the low category, but none was as much as
one standard deviation below the mean.

wave of movement spread from east to west. It began in
the southern peninsula of Michigan and large chunks of
southeastern Wisconsin around the time of World War
I. The movement spread westward, and only since World
War II has the crest reached western Minnesota and
northern Iowa. Urban centers of less than a million people have had almost no influence on the situation.

In 1964, as in 1940, the change is remarkable (Fig.
5). Almost all of Michigan, most of Wisconsin, and parts
of eastern Minnesota had fallen into the very low category. All but five of the remaining counties in Wisconsin,
and most of the counties in northeastern Minnesota, were
below their average, whereas the above-average counties
were mainly in northwestern and central Minnesota and
in the prairie area along the Minnesota-Iowa line. In this
mapping, no county ranked in the very high category,
which is an indication of the overall national pattern of
abandonment of less productive farm land in the United
States since World War II.

In most Minnesota and Wisconsin counties land was
still being acquired and / or cleared for agriculture as late
as 1940, some even more recently. This means that some
settlers who originally cleared the land should still be
with us, still available to be asked why and how they settled as they did. This, it seems to me, is one of the opportunities, and one of the challenges, before the contemporary geographer; but it must be seized soon or it will
be too late.

East to West Movement

The conclusions which might be drawn from this series
of maps of individual census years may be summarized,
albeit quite imperfectly, by a single map which shows the
year, or group of years, in which each county attained
its maximum acreage of cleared farm land (Fig. 6). A
Journal of, Volume Thirty-six, No. 1, 1969
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